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Experimental  Material  on  tha  Etiology  of  the  Autumnal  form  of  Bicephalitia,  Report  II 
by*  A.  K,  Shubladae 

While  studying  the  autumnal  form  of  encephalitis,  tha  second  expedition 
of  the  N.  K.  Zdrava  USSR  isolated  48  strains  of  the  virus  from  patients  end 
deaths  of  this  encephalitis . 

In  the  third  expedition  of  the  N.  K.  Zdrava  USSR  these  data  were  con¬ 
firmed  by  us  with  the  isolation  of  two  more  strains;  one  from  a  patient's 
blood  and  one  from  the  brain  of  a  corpse. 

The  strains  of  the  third  expedition  ware  identical  with  those  strains 
of  the  second  expedition.  As  the  first  oommunioation  read,  biologioally 
and  serologically  the  virus,  obtained  by  us,  is  identical  with  the  virus 
of  Japanese  (summer)  enoephalitis. 

In  the  second  expedition,  and  by  further  work  of  the  third,  it  was 
established  that  the  virus  of  autumnal  enoephalitis  was  present  in  mos¬ 
quitoes  of  tha  infected  areas.  Spontaneously  inf  actable  were  the  Culax 
pipiena  and  Culex  tritaeniorhynohus. 

These  data  are  confirmed  by  the  finding  of  spontaneously  infected 
mosquitoes  in  Japan  during  summer  enoephalitis.  There  was  established,  1  - 

by  the  works  of  Mi tenure  and  co-workers,  that  during  Japanese  enoephalitis, 
besides  the  detection  of  a  spontaneous  susceptibility  in  the  moequitoes,  it 
is  possible  to  detect  the  ability  to  carry  this  virus  in  well  people  and 
animals  living  in  the  centers  of  infection,  and  the  vlrus-bearabillty  leada 
to  the  accumulation  of  antibodies  in  the  blood. 


In  the  epidemio  of  1938  in  Tokyo,  the  virus  of  the  enoephalitis  was 


fouztf  la  nil  paopla,  la  6  min  of  82,  and  aaoag  numaroua  wall  animal*} 
la  4  of  90  rata,  ia  1  of  3  horsaa,  and  la  2  of  126  axaal  nod  aparrova. 

Kill  oboarvod  vlroaia  la  1  horaa,  a  aook  aftar  It  arrivod  In  Tokyo  ia  tha 
ipldialwl  aoaaon,  aad  latar  tha  darn  lop*  ant  of  antibodioa  la  tha  blood. 
Mitamura  aad  oo-aorkara  axplala  tha  praaaaoa  of  a  high  aautrallalag  aotiT#- 
aaaa  la  tba  aorum  of  boraoa  of  tha  apldaainal  raglon  (Tokyo,  Oklyaa  aad 
otbara)  by  tba  axpanaiva  dlaaaaination  of  tba  Tlrua-boarability.  Taata  by 
tba  author  aatabllahad  tba  following  faota  on  tba  praaaaoa  of  a  high  titar 
of  antibodioa  to  tba  virua  of  aaeapbalitla,  la  tha  Tokyo  araa  and  aurround- 
ii«  araaa}  antibodioa  vara  obaerrad  la  86%  of  242  paopla,  la  98>  of  50  boraea, 
in  86%  of  4 2  oowa,  and  la  17#  of  85  axamlnad  piga. 

Taking  thin  data  into  aoooont,  ralatlTe  to  Japan***  anoaphalitia,  aa 
balag  apldaalologloally  important,  '«•  oonduotad  atudlaa  on  tha  blood  of  wall 
paopla  and  blrda,  looatad  in  tba  raglon  inf ao tad  with  tba  autumnal  form  of 
anoaphalitia,  on  virua-baarability. 

Blood  warn  obtalaod  from  315  paopla.  Fraab,  uaooagulatad  blood  of  3-5 
paopla  laa  mlxad  la  aqual  Tolumta  and  lntrodaoad  intraoarabrally  in  doaaa 
of  0.03  aa?  to  tbraa  baaltby  mloa.  Tbara  vara  axamlnad  68  portion*  of 
mlxod  blood  in  tbia  nay.  Aftar  9  day*  tba  ale*  war*  klllad  and  tbair  brain* 
war*  uaad  on  paaaagaa  on  fraab  ale*.  TWo  auooaaaiva  paasagaa  vara  mad*. 

Prom  2  portion*  of  blood,  mio*  on  tha  aaoond  paaaaga  baoam*  inf ao tod 
with  an  axparlmantal  anoaphalitia,  Tba  flrat  portion  of  blood  «aa  oompoaod 
of  a  mixtur*  from  3  paopla  and  tha  aaoond  from  5. 

Aftar  a  3  month  atoraga  of  tbaa*  atraiaa  in  50%  glyoarina,  it  aaa 
poaalbl*  to  roator*  and  atudy  only  one  atrain  of  tba  iaolatad  virua.  Tha 
obtalaod  virua  oauaod  iafaotion  la  ala*  upon  iatraoarabral,  intraporitonoal. 
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intranasal  and  suboutaneoua  inj motion  and  filtrated  easily  through  a  Barkefield- 
S ham bar la k  oandla.  Testa  of  nautralisation  of  tha  strain  with  specif io  aaruna 
of  raooverad  patients  and  laaone  rabbit  aarua  indicated,  that  tha  virus,  iso¬ 
lated  from  healthy  people,  conducts  itself  in  these  tests  just  as  the  stra  is 
isolated  froa  patients. 

Next  we  studied  94  birds,  oaught  in  the  oentar  of  infection,  in  regard  to 
the  blood  and  brain. 

Tha  brain  and  blood  of  1-5  axaaples  of  the  saae  type  of  bird  were  sized, 
made  into  an  emulsion,  and  injected  in tracers brally  in  doses  of  0.03  car^  into 
3  nice,  the  brains  of  whbh  sere  passed  after  9  days  on  fresh  aloe.  In  one 
test,  mice  infected  sith  blood  and  brain  of  5  birds  (sparrows)  became  infected 
with  encephalitis.  After  3  months  storage,  in  glycerine,  this  obtained  strain 
was  studied  and  Identified  sith  strains  of  human  origin.  Date  on  these  tests 
are  in  Table  1. 

Thus,  the  virus-transaisslbility  of  the  birds  in  the  oentar  of  infeotion 
sas  established. 

The  detection,  by  the  Japanese  authors ,  of  the  virus- tranaaissibility 
in  mosquitoes  and  aparross  and  the  isolation  of  a  strain  of  the  eneephalitis 
virus  by  ua,  gives  basis  to  surmise  the  presenoe  of  birds  in  the  regions  of 
infection  spontaneously  infeoted  sith  encephalitis.  Talcing  into  consideration 
that  mosquitoes  feed  on  birds,  that  certain  birds  of  the  sparrow  group  are 
susceptible  to  summer  encephalitis,  causes  us  to  oonsider  the  bird  as  a 
possible  reservoir  of  the  virus  of  autumnal  encephalitis. 

The  second  phase  of  our  work  wss  studying  the  blood  of  healthy  people 
and  animals,  living  in  the  area  of  infeotion,  for  the  presenoe  of  antibodies 
to  enoephalitis.  Blood  was  obtained  f$oa  315  people  and  150  horses.  All  the 
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from  which  bleed  ms  obtained,  bed  lived  la  the  infected  eres  more 
then  2  years. 

Hare  ere  the  results  of  tests  of  the  neutralisation  of  virus  of  autianal 
encephalitis  eith  100  s erase  of  healthy  people  and  100  seruaea  of  horses. 

The  virus  strain  Zag.,  used  far  passages,  ms  used  in  an  eaulsion  at 
10-5  and  10-6.  The  last  dilution  of  the  strain,  which  still  caused  infection 
and  death  of  aloe  upon  intracerebral  injection,  equaled  10-7}  this  strain  was 
used  la  a  aixture  with  ssrua  of  blood  selected  froa  horses  outside  the  area 
of  lnfeetioa  as  a  control. 

Kaoh  of  these  viruses  was  nixed  with  an  equal  quantity  of  undiluted 
sarm  (volume  0.15  on3)}  after  2  hours  in  a  thermostat  at  37°  the  aixture 
was  injected  intreoerebrally  to  three  nice, 

da  Table  2  indicates,  of  100  seruas  selected  froa  huaans,  11  possess 
virus  neutralising  properties,  and  in  4  of  thm  these  properties  ware  clearly 
narked,  the  virus  was  neutralised  fully,  as  in  the  dilution  10-6,  so  in  10-7. 
Three  seruas  of  patients  recovered  froa  autumnal  encephalitis  neutralised  the 
wins  in  an  identical  Banner,  just  as  did  the  4  sanau  of  healthy  people, 
while  S  serum,  selected  froa  huaans  living  outside  the  infectious  area, 
did  not  proteet  the  aloe  froa  the  virus  in  the  said  dilutions  (even  in  the 
dilution  10-7),  Of  the  100  horse  serum,  33  neutralised  the  virus  and  17 
of  then  neutralised  it  in  the  10-5  dilution,  five  serum  of  horses  living 
outside  the  oentcr  of  infection  gave  no  neutralisation. 

Ve  used  only  one  serin  of  a  horse,.  1  united  to  tick  encephalitis. 

This  serua,  taken  as  a  control,  fully  neutralised  the  virus  of  autunnal 
encephalitis. 
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Howovar,  11$  of  the  haw n  serums  and  35$  of  the  horse  i«nm»,  taken 
in  the  inf eo tod  area,  indioatad  tba  praaanoa  of  antibodiaa,  oapabla  of 
nautralijing  viruj  of  autumnal  anoapbalitia . 

Thus  tha  autumnal  form  of  encephalitis,  praaant  in  the  USSR,  ia  similar 
to  tba  sumaar  (Japanese  Type  B)  encephalitis,  not  only  according  to  agent 
properties,  but  also  according  to  epidemiological  features. 

Tha  low  percentage  (in  comparison  with  those  of  Japanese  authors)  of 
positive  serums  in  our  studies  (11$  of  hf an  and  35$  of  horse)  points  to 
a  smaller  distribution  of  this  virus  in  our  local.  The  lov  rate  of  virus 
tia  nsmiasibility  in  people  and  animals  in  the  infected  area  also  points  to 
this. 
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X.  Analysis  of  the  brain  and  blood  of  blrda  for  the  contant  of 
Tlroa  of  encephalitis. 


Typo  of  bird 


Sparrow 

Pheasant 

Suck 


Bwabor 

of 

blrda 


3* 

16 

13 


Besults  of  aaalarala 


In  one  oaao  virus  waa  obtains!  from  5  sparrow# 

Mies  healthy 

Znfsetlon  of  ales  with  brain  and  blood  of  on#  duck. 


Bacterlblogioal  contamination! 


Vagtall 

Swallow^  Martin) 
Pigeon 
Magpie 
Seagull 
(Sky) lark 
Voodpecker 
Owl 
Quail 
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1 
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Kies  Healthy 
dlto 

Kies  infected.  Bacteriological  contamination. 
Kies  healthy 
a 
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Mice  infected.  Bacteriological  contamination. 
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Mies  healthy 
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Experlaenwal  Data  on  6ha  Etiology  of  iutuanal  Fora  of  Enoephalitia  (2nd  report), 
by  A.  E.  Sbubladaa 
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Id  data  of  report  48  strains  of  virus  have  been  isolated  fros  patients  and 
people  vho  died  froo  the  disease, 

these  strains  sad  all  strains  tested  in  all  eocperinents  are  identioal 
(biologically  and  serologically)  to  Japanese  encephalitis. 

Too tors  sere  ascertained  to  be  the  Culex  pipiens  and  Qulex  tritaeniorhynohua. 
this  coincides  with  reports  from  Japan  on  the  vectors  of  encephalitis . 

Hues ns  and  anise Is  were  also  naaed  as  veototfs  of  the  virus,  ailing  or 
healthy. 

Beports  of  the  epidesio  in  Tokyo  in  1938  stated  (aooording  to  this  author) 
that  hwaans  and  horses  had  a  high  titer  of  antibodies  of  encephalitis,  and 
figure a  are  8(8  in  huaana,  988  in  horses,  868  in  oowa  and  878  in  pigs. 

tests  on  huaans  and  birds,  not  infested  or  having  been  infected,  sere  Bade 
to  determine  their  virus  oapeoity  st  the  tiae  of  this  epidesio;  blood  fros 
huaans  was  blended  (three  blood  soap lee)  end  injected  Into  aloe  (white),  in 
ezperiaental  encephalitis  developed,  tbs  strain  eae  identioal  to  that  of 
Inf eo ted  huaans. 

Only  one  strain  survived  a  3  month  storage  in  $08  glycerine.  Strains 
sere  easy  to  handle  and  filtered  nicely,  f  j  . . 


